BACKGROUND Recently published appropriate use criteria (AUC) for initial pediatric outpatient transthoracic
From the *Emory University School of Medicine and Children's Healthcare of Atlanta Sibley Heart Center Cardiology, Atlanta, in adult cardiology, this process was extended to pediatrics, and the first pediatric AUC in any area was recently published for TTE (3). This document focuses on the initial outpatient evaluation of pediatric patients, using TTE, which is an area of high use. The document was developed using a well-defined methodology that has been refined over the years (4) .
Implementation studies evaluating the use of AUC in adult cardiology have been instrumental in recognizing the appropriateness of the imaging studies and identifying any deficiencies in the document (5-7).
Furthermore, these studies have been helpful in engaging physicians in quality improvement projects related to test-ordering behavior and in lowering the number of tests for indications rated as rarely appropriate (8, 9) . The purpose of this study was to Pediatric Echocardiography AUC Implementation Study S E P T E M B E R 8 , 2 0 1 5 : 1 1 3 2 -4 0 setting (7); overall rare condition (6); and indication rated R for which TTE was not ordered on any study patient (4) .
DISCUSSION
With the release of the first pediatric AUC, the field of pediatrics has entered territory that has been familiar to the world of adult cardiology for the past decade. In contrast, implementation studies using the initial adult AUC document for echocardiography Appropriate (245) VSD (79) PS (46) ASD (42) 171 (70) 69 (28) 5 (2) 226 (92) May be appropriate (14) Mitral valve prolapse (6) ASD (3) Vascular ring (1) 14 (100) 0 (0) 0 (0) 7 (50)
Rarely appropriate (7) Coronary arteries (2) Bicuspid aortic valve (1) Pulmonary venous anomalies (1) 4 (57) 3 (43) 0 (0) 1 (14) Unclassifiable (8) Mitral valve prolapse (2) Bicuspid aortic valve (2) ASD (1) 8 (100) 0 (0) 0 (0) 3 (38)
ASD ¼ atrial septal defect; PS ¼ pulmonary stenosis; VSD ¼ ventricular septal defect. The most common indication for transthoracic echocardiography (TTE) in children <10
years of age was a murmur (innocent or pathologic murmur), whereas in those $10 years of age, the most common indication was chest pain. CV ¼ cardiovascular; ECG ¼ electrocardiogram; FH ¼ family history. Family history in a member other than first-degree relative 32
Click 25
Hemangioma 9
Syncope at <5 years of age 8
Sinus tachycardia or suspected inappropriate sinus tachycardia 8
Abnormal heart sound other than click (split S1, S3, or unspecified gallop) 6
Apnea or apparent life-threatening event in an infant 4
Persistent cough, choking, or reflux (rule out vascular ring) 4
Anorexia nervosa 4
Unexplained syncope 3
Palpitations with exercise and a normal ECG and benign family history 3
Pectus or scoliosis (not pre-operative) 3
Migraine 3
Clearance of stimulant medications 2
Postural orthostatic tachycardia syndrome 2
Obstructive sleep apnea with no obesity 2
Other 26
Total 144
Abbreviations as in Table 1 .
Sachdeva et al.
Pediatric Echocardiography AUC Implementation Study
showed that despite the fact that 90% of their TTEs were rated A, fewer than 1 in 3 resulted in an active change in care (17) . Despite the results of this study, it is important to emphasize that when dealing with the pediatric population, there may be significant value in having negative study results (i.e., normal examination findings) in several of the indications rated A.
For example, the yield of TTE for chest pain with exertion, an indication rated A, was quite low for any abnormal findings, and results for most studies were normal. However, the value of such negative results lies in reassurance and lifting of any restrictions on sports activities that may have been placed on these children prior to their visit to the cardiologist. 
